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Summary

X Introduce a new methodology; Design Efficacy Measurement (DEM) tool
How DEM is developed and what are the relevant metrices
t; How it can be used to monitor treatment progression quantitatively
~/ How it can enhance the product performance and reduce DE rates during the treatment
@

Overall roadmap to create a treatment predictability model
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Develop Design Efficacy Measurement (DEM) Methodology

Objective:

Create a Design Efficacy Measurement tool or metrices to measure or/and predict treatment outcome based

on design input.
Treatment goals: Moving teeth to an ideal teeth arch/location

Study Goals: To quantitatively measure the teeth movements between Initial case and the case outcome at

the time of DE and compare with expected design movements

How: To calculate the Pairwise Bracket Movements between Initial case and the outcome at the time of DE

Malocclusion

Malocclusion Malocclusion DE




Difference Between Clinical and Design (mm)

Difference Between Clinical and Design = (Expected Design) — (Clinical Outcome) °

OR
Difference Between Clinical and Design =
| (Initial (Malocclusion) Bracket Distances — Ideal Bracket Distances)|

— | (Initial (Malocclusion) Bracket Distances - Malocclusion-DE Bracket Distances) |

EQC840 EQC840-DE
I S ™

Tooth Number Tooth Number URS UR4 UR3  URZ uLt L3 ULS  LLG
Height Relative to R1 (mm) -3.47 42y 25 021 00z 00 004 003 009 1z 124 Q7 Height Relative to R1 {mm) L 233 349 069 05 00 077 0.66 132 063 -1.05 D62
i 65 54 43 32 21 11 12 2@ 0 34 45 56 Taeth pairs 65 54 43 37 21 11 12 23 34 45 56
Ideal Distance (mm) B2 662 713 505 595 666 5B3 576 618 747 801 Ideal Distance (mm) 785 649 620 548 558 651 574 53 511 673 7.81
Malocclusal Distance (mm) 905 799 668 443 S50B 719 506 473 656 459 903 i
Malocclusal Distance (mm) B4 675 749 561 605 674 602 5.9 6.36 710 8326
Bonding Overstretch (mm) 085 137 25 152 O0E&7 05 077 103 038 112 107 -
Bonding Overstretch {mm) 055 026 1.2 013 047 02 0328 0.6 125 046 045
Wire Loop Length 1017 942 110 97 0EF 0327 083 07 110 942 1047
Smartwire 1 Wire Loop Length 1017 042 11.0 97 083 027 083 97 110 042 1017
o Loop Length Max Deflection 3.4 321 437 323 317 278 317 323 437 311 34 Smartwire 1
THESEEE ; B Loop Length Max Deflection 3.4 321 437 323 317 278 317 323 437 3n 34
Loop Length Required 733 754 BOS BOT 791 TF65 7B 76 647 729 757 Standard Template
Wire Loop Length 899 884 1083 807 827 777 827 807 1083 884 899 LTl I e e N S
m:]?.:ﬁ'?'fmiu . LooplengthMaxDeflecon 196 206 356 148 17 15 17 143 35 206 198 Smartive 2 Wire Locp Length 873 87 987 B6F BRE6E  BFF  BER 755 B9 859 87l
mal ire -
Loop Length Required 654 691 B23 721 673 597 667 642 630 6731 672 Automated Custom  —CC°P Length Max Deflection 18 196 281 20 204 2325 204 1.04 187 188 178
Wire Loop Length 809 879 1083 807 827 T79 BI7 807 1083 479 809 Loop Length Required 674 631 814 646 677 S92 654 702 g2 659 638
Smartwire 3 i _ — _ _
Standard Templzte L0OF LengthMaxDeflection 197 22 372 179 173 1.8 173 179 372 22 197

Loop Length Required 6.38 6.1 m 6.0B 614 59 61 a1 6.33 G601 646
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Python Codes and Data Analysis for 50 patients

Input_data_TEST

Input_data : ‘ g reod Fx
@ Analysis_read_Excle_save
@ Analysis_plots
> Input_data
> \niutd a_TEST
% Analysis_Data_structure sion) to use as th
@ Analysis_Calculations " -path-dirnane(os. path(file_

at
INPUT_FOLDER}™)

8 Difference_Between_Clinical_and_Design

B Ave Diff Diff Scatter Plot ::r}";:u:m?
3= Mal_Mal-DE_subtraction e o 2 [ o ncnw_soae, 1) or o i - Iistdir (WPUT_FOLOER) if §.endsudth(”
8= Diff_Diff
Data_dict
8= cleaned_trimmed_data -~ s conmenrs
—
Ave_Diff_Diff_modified i it o o ot 1 i e

rmat=%(refname)%oo%(upstream: short)%oo%(objectname)Xoo%(upstream: track)%oc%(upstream: remotename ) %00%

B= Ave Diff_Diff
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Differences (mm)

Monitoring Clinical Progression (individual patient’s data) ~

Difference between Clinical and Design
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Predictive Metric

Quantitative tool to reduce the cycle time by automating the clinical
assessment and early monitoring the clinical output

elp in detecting Early and False DEs
Provides statistical data to monitor the progression and efficacy of
treatment process during multiple DEs

Longer vision: To enhance the design process by finding correlation
between design rules, IFS, etc.
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Difference Between Clinical and Desgin
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Analysis

» DEM predictor can be utilized for each patient to evaluate the treatment progression.

» A guantitative tool to enhance the decisions on DE implementation timeline, SW timeline or further
analysis of the patient treatment plan.

» How can we integrate with clinical input (qualitative input)?

» How can we implement; as an app or in the software?

Questions:

» Can we find correlations between different metrics over large set of data and define a universal
predictor model to design more effectively?

» How can we implement the predictor model to monitor the treatment outcome using scan data from
devices like cellphone camera app (e.g. Grin scope) in near future?
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Treatment Predictability and Al Model

Develop

Predictive -
Models

Design Efficacy . Apply Models and ML

Metric (DEM Tool) to improve the design

Explore correlations in
data, e.g. IFS, Design

® Rules, clinical output
etc.

Analysis next steps:

To create a pipeline to analyze a large set of cases (1000 patients):

[l
V.

V.

VI.

Restructure the analysis methodology to address this number of patients’ analysis

Update and develop the code and analysis methodology

Utilize quantitative and qualitative metrics to analyze the outcome

Validating the process

Reviewing the results

Recommendations and final implementations U\ beCG



Thank you




DEM Proposal Brief

Initiated by:

Amir Sajjadi

Problem statement:

How to reduce DE rate by calculating treatment outcome
efficacy.

Proposed Solution

To calculate and compare the Pairwise Bracket Movements
between Initial case and the Outcome at the time of DE and
develop relevant predictive metrices.

Objective

Develop a Design Efficacy Measurement (DEM) tool to
measure or predict treatment outcome based on the design
input.

012
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Percentage Change

Malocclusion Percentage Changes ®
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Additional Analysis with markers >
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25% of the data
are above q3,

in the boxwe
find 50% of our

data \.

and 25% of

thedata are
belowql. \

q3

Thus, the upper
end of the box is
the 3rd quartile

Interquartile

S
range

... and the lower
end of the box is
the 1st quartile.

inbrace



	Slide 1:  Design Efficacy Measurement (DEM)   Phase 1. Exploratory data analysis   Amir Sajjadi 03.31.2025 
	Slide 2: Summary 
	Slide 3: Develop Design Efficacy Measurement (DEM) Methodology 
	Slide 4: Difference Between Clinical and Design (mm)
	Slide 5: Python Codes and Data Analysis for 50 patients
	Slide 6: Monitoring Clinical Progression (individual patient’s data)  
	Slide 7
	Slide 8: Product Performance Enhancement (50 patients)  
	Slide 9: Analysis 
	Slide 10
	Slide 11: Thank you  
	Slide 12: DEM Proposal Brief
	Slide 13
	Slide 14: Additional Analysis with markers  
	Slide 15
	Slide 16

